JUN. 7.2006 4:25PM (3) FISH & RICHARDSON 6175428906 NO. 0910 — P. 3- 



Applicant : Arkady Pittel,etal 

Serial No. : 10/623,284 ' Attorney's Doctet No.: 19965-0O2OO2 

Filed ; Jafy 17, 2m 
P^ge : 2 of 15 



^a gmpw>t»tntl.p, l ,ipia U^g rep,ac« aU prior version,),- 
1. (cnmntly amonded) A method oomprismg 

«>m^liiS«fc™a.^vi.«H8b.»wc.oa.„,«^i,^ 
Ioc«i«n»d,»ftoftt„^«„gi^^^,^^.^^^^^^^^ 

fit«aSifcafiMs«rfgenentt«..,^e.^ 

the*, or more sensors. ..d>s£ftsifijiaa^.,.^j.^„a„,.^ 
raoluiion of ih.fi»d. .qiay ,|on^ ,1,, |,ne^ .r„v ^ 

Wlytog a technique (o increase a stabili^ of the posiiioiis. 

2. (Origtaal) n» method of drim I it> which the technique is based on optica. 

3. (Previously Presented) The method of dain. 1 in which optic, are confignt^i to enhance 
the unifcrmity of signal rcqxrase of the sensMs. 

4- (^°'«^yI'««>ted)Tl«methcdofcl«m3inwhichth.opticscompriseasp^^ 

lens. 

5. (Previously Pr^ented) Tb. mdhod of claim 3 in which the optics comprise an a^pheric 
lens, 

6. (cancelled) 

7. (Original) TTie method of claim 3 in which the sensor, comprise analog sensors. 

8. (Original) The method of claim 1 in which the technique is based on algorithmic 
processing of the generated signals. 
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9. 



(Origmal) The m^od of claim 8 in which the algorithmic 



-ppi«gthesigaal.espo„scomesenso.base.onp.amet.s.^^^^^ 
instrument. 

n> (cancelled) 

12. (Origu»0 Themcaodofclato . in^hichfte^^i,;^^^ 
hardware. 

circuitry. 

-S^iftmic tecbnique also ,«d„c« ao eff«, „f vriad™. ^i^otO^ ligh, based on 
Other than dimensianal effects. 

15. (l>reviously Presented) The melhod of claim 1 in which 
the sensors comprise pixel arrays, 
the signals are grouped in frames, and 

the technique comprises processing of multiple frames to cancel noise. 

16. (PreviousIyP^ented) The method of claim 1 b which delight conveyed from the 

movinglightsourceis modulated atafrequencyrdated to the rate at which^e signals are 
gaierated by the sensors. 

17. (PreviouslyPresented) The method of claim 1 in which 

the light conveyed from the light source is modulated at a frequency, and 
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the flensor sigaals are chopped at the frequency of modulation. 

18. (Original) ThemethodofdaimlTinwhichoppositegainsareappUedtoeachofthe 
chopped signals depending on the on or off state of the li^t conveyed from the writing 
instument that corresponds to the signals. 

19. (Pi^vioufllyPresented) Tlie method of claim 17 fa which the frequency is varied. 

20. (Original) "niemelhodof claim 18 in which the chopped signals are integral^d over time. 

21. (Previously Presented) The method of claim 1 in which 

the light conveyed from the light sou«;e includes a strong short pulse imposed on a 
modulation frequency, and 

a phase lock loop detemiines the modulation frequency from the sensor signals, and 
the sensor signal is sampled at the times triggered by the phase lock loop during the 
duration of the strong short pulse. 

22. (Previously Presented) The method of claim 1 m which characteristics of the conveyed 
light are used for synchronization between the light source and the sensors. 

23. (Original) The method of d^im 1 in whidi Hie conveyed light includes periods of lower 
frequency modulation and burets of higher frequency modulation, and the sensor signal 
associated with the higher frequency bursts is used to lock onto a modulation dock. 

24. (currently amended) A method comprising 
c onvoying lifl l il from within a moving writing instrument, 
emitting light m a time-changing pattern of directions, 
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sensing the Ught at two ormore scqschs located at two or mote different locations spaced 
from the writing instalment, and 

detemiiningthe location of the writing instmment by detecting a phase difference 
between signals measured at the two or more sensora, 

25. (Original) The method of claim 24 in which the time-changing pattern of directions 

hichdes arotating pattern with respect to an X-Y plane on wMch the writing insta^ 
moving. 

26. (Original) The method of claim 25 in which the signal radiated in the positive X 
direction is m phase quadrature to the signal radiated in the Y direction. 

27. (currently amended) Apparatus comprising 

^ PPmprising a linear airav of .^en^ifiv^ ^iv^i.. configured to receive light fiom a 

writing instrament moving across an X-Y writing surface and orgoniacd in pixols. and 

optics that enable calculation of a position of the light only along thf. linear array of the 

at a resolution that is higher than ^ a^ad resolution of the pix^ sensor alone the 
linear array. 

in which the optics have an instability and are configured to enhance optical power of the 
light received fiwn the writing insttumait. 

28. (Original) The apparatus of claim 27 in which the optics comprise a ball lens or an 
aspherical lens. 

29. (Original) Hie apparatus of claim 27 in which the optics kdude a single spherical lens 
and the lens and the corresponding sensor are together configured to enhance the optical power 
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of light «c«™d « large „ „ „ dis«iv.«ag««. po^to of the wri«.,g 

instrument. 

30. (Origi».Dll»q«>«M»sofcW«27tawmtheo!rticsi«amle.^^ 
config^cd to e„h«„ „p«eal power of the ««ived ftom . Io«tio« on the X-Y »,6e. .hrt 
is beyond a predetennined position. 

31. (PrevionsIyPresented) The apparatus of claim 27 in which the optics include two 
cylindrical lenses, one nearer the sensor to project light horizontally onto the sensor, and Ihe 
other positioned to collect light in fte Z.«ds dimension, the other lens having a body that is bent 
around the first lens. 

32. (Original) The apparatus ofolaim 27 also including algorithmic processes that enhance 
the immunity of the signals to variations in the intensity of the received light caused by distance 
from or tilt of the writing instrument. 

33. (PreviousIyPresented) The apparatus ofdaim 32 in which the processes determine the 
integral power of the overall signal distribution on the sensor and calculate a position of the Ught 
at a resolution that is higher ihm die resolution of the pixels based on half of the integral power 
position, 

34. (Previously Presented) The apparatus of claim 32 in which the processes use a 
polynomial approximation on the signal distribution and calculate a position of the light at a 
resolution that is higher than theresolution of the pixels as aposition of ^pioximated maximum. 

35. (Original) The apparatus of claim 34 also including a calibration procedure to produce 
parameters to be used in combination with data from the sensors. 
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36. (ft^viooislyPresented) TT^e apparatus of claim 35 in which the calibration parameter, 
correct for non linearity of tile sensors, arid the algorithnucpro^^ 

technique to determine a position of the writing instrument. 

37. (PreviouslyPreseuted) T^ie apparatus of Claim 36 in whieh the calibration parameters 
collect for non linearity of the sensors and the algorithmic processes detemdne the position of 
the writing instmment usii^ polynomial series, and coefficients in these polynomials are 
detemiined during the caKbration procedure. 

38-82. (Cancelled) 

83. (Previously Presented) A method comprising 

locating a writing instrument at a succession of locations on a writing surfiuje, 
generating signals at sensors from light received from the writing instrument at the 

succession of locations, and 

determining calibration parameters for the writing instrument for use in calibrating a 
process lhat determines the locations of the writing instrument as it is being moved on the 
writing surface. 

84. (PreviQuslyPrescnted) The method of claim 83 in which the calibration parameters 
comprise coefficients used in polynomial series that are part of the location detemiining process. 

85. (Previously Presented) The method of claim 83 in which the locations do not lie on a 
regular rectangular grid. 

86-100. (Cancelled) 

101 . (currently amended) A method comprising 
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receiving Hght from a moving writing instrument at a light sensor feavia^ s^asi^ 
JiSga: anay of sensitive pixel elements, 

def^nnJning a location « onlyalongt he lingaLairay at which the maximum intensity of 
ligbt has been leceived from the writing instrument, the location being determined with a 

resolution that is higher than Aea^resolution of the ^..e^^le^ sensor alon.th. i^..., 
anay, 

102. (Previously Presented) The method of claim 101 in which the location is determined by 
detennining an integerpixel location that is closest to the location, and 
finding a fractional center of gravity of a subarray that is centered on the integer pixel 

location. 

103-112. (Cancelled) 
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